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PURPOSE: To enable to obtain the maximum output at the oscillation of a single 
wavelength only by a method wherein the light, which leaked from a total re- 
flector, is separated, the laser beams of two main oscillating wavelengths of a 
laser are light-received by an individual detector and the discharge current is 
controlled by the light-receiving signals of the detectors. 

CONSTITUTION: The light'8, which leaked from a total reflector 3, is separated 
by a prism 9 and the separated lights respectively become a laser beam 10 of an 
oscillating wavelength of 514.5/zm and a laser beam 11 of an oscillating wave- 
length of 488.0/fm. These laser beams 10 and 11 are respectively light-received by 
detectors 12 and 13. The signals of these detectors 12 and 13 are monitored, and 
by making the intensity of discharge current of a laser tube 1 set automatically 
by the circuit in a power source 7 in such a way that the signal of SH.Sjjm of 
the detector 12 becomes zero, the maximum output can be obtained at the oscil- 
lation of the oscillating wavelength only of 488.0//m. By constituting in such a 
way, the maximum output can be always obtained at the oscillation of an oscil- 
lating wavelength of 488.0/^m without depending on the cumulative hours that 
the device operated. 
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PURPOSE: To contrive to improve the crystal quality in an active layer by a 
method wherein a stepped multiplex hetero junction structure having a crystal 
lattice mismatching inductive strain is inserted in between a GaAs substrate and 
the active layer. 

CONSTITUTION: A stepped multiplex hetero junction layer 11 is provided in be- 
tween a GaAs substrate 1 and an active layer 10. At this time, the thickness (h) 
of each A/xGai-xAs mixed crystal epitaxial layer and the lattice mismatching 
degree in the layer 11 must sstisfy a condition that the thickness (h) is smaller 
than the critical value, at which a crystal lattice mismatching inductive transi- 
tion is caused. In an A/xGax_xAs system-short wavelength semiconductor laser 
element having the layer 11 with such a constitution, large lattice mismatchings 
existing between the substrate 1 and A/^Gai-xAs mixed crystal layers in an 
active layer 3 and clad layers 2 and 4 can be relaxed and dissolved in stages by 
the lattice mismatching inductive strain in each mixed crystal layer hetero junc- 
tion set in a stair form, thereby enabling to prevent the generation and propaga- 
tion of crystal defect such as a dislocation, etc. 
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PURPOSE: To protect the title element from the lowering of its quantum efficien- 
cy which depends upon the crystal quality of a substrate and from the deteriora- 
tion of its lifetime, which also depends upon the crystal quality as well, by a 
method wherein a multiplex hetero junction layer having a crystal lattice mis- 
matching inductive strain is inserted in between the compound semiconductor 
substrate and an active layer. 

CONSTITUTION: A multiplex hetero junction layer 2a, which is used as a buffer 
and has a crystal lattice mismatching inductive strain, is provided between a 
compound semiconductor crystal substrate 1 and a buffer lower contact layer 2, 
which is a component of an active layer 8. The thickness (h) of the lattice mis- 
matching layer of the layer 2a must be made smaller than the critical value, at 
which the generation of a crystal lattice mismatching inductive transition is 
caused. By contriving to satisfy this condition to the thickness (h), the disloca- 
tion existing in the crystal of the substrate 1 can be shielded from propagating 
to the epitaxial film grown thereon. Accordingly, in case the layer 8 consisting 
of the layer 2, a lower clad layer 3, an upper clad layer 5 and an active layer 4 
is formed on the layer 2a with such a constitution, the crystal quality in the 
layer 8 can be rapidly improved. 
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